Abstract
From the mathematical perspective considered in this paper, risk measure is a procedure for modeling a loss distribution. In the past two decades, many models have been widely used to study the return of assets, risk measurement and option pricing. The core of risk management is to identify and measure risks, most scholars opt Volatility forecasting GARCH model to estimate market risk.
GARCH (1986) [1] [2] , and other scholars use different ARCH models for financial risk management [3] .
In recent years, more and more researches found the financial time series, including gold spot, have leptokurtic and asymmetric features.
In above mentioned classical models, the marginal distribution of the underlying assets is assumed to be normal. However, many empirical studies suggest that the distribution is skewed and has a higher peak and heavier tails than 
Thus the quantile function can be seen as the generalized inverse function of distribution function.
Class I distribution
The following two distribution classes are The cumulative distribution function and the probability density function (PDF) of ( , , , )
are also in closed-form.
Particularly, the PDF is given by:
We note that since a Class I distribution has closed-form probability density, a straightforward maximum likelihood estimation procedure can be employed to obtain the estimators of , ,    and  .
Class II distribution
The Class II distribution is denoted by ( , , , , )
. It is constructed to fit the extremely unbalanced tails of empirical data. Its quantile function is specified as: Formally, 
VaR measure
( ) inf{ , [ ] } x X z R P X x       ( ) ( ) VaR X x X     Note that ( ) ( ) VaR X q    (
Risk measure for Gold Spot
The quantile GARCH model has been successfully applied in fitting Germany stock prices time series (see [5] ). It is interesting to check if it also works well for the Chinese gold spot market, which is rather different from the other stock markets.
Sample selection and Statistical Analysis
The stock data used in this paper is AU9999 To obtain the statistical features of gold spot time series, we input the data into statistical software Eviews8.0. Table 1 shows details statistical features of log-return Adopting Ljung-Box Q statistic to test self-correlation of the return series r , we find that the series is obvious self-correlation, therefore AR process could be used to fit yield series and we choose AR (3) Table 2 .
Form fitted results of Figure 3 , we find that each of the two Q-Q plots forms a relatively straight line, which indicates a good fit between the empirical quantiles function and theoretical quantiles function. ARCH-LM test shows there is at least 3-lag ARCH test, which means that the more parameters need to be estimated. Therefore, we adopt GARCH (1,1) model to fit the volatility. We assume that standard residual error of following estimated model is subject to the Class II distribution.
In our empirical study, we employ a new parameter estimation method proposed by Jiang and Deng (2004) , which consists of two main steps: the first step is to use the time series data to select a criteria function, either a quasi-likelihood function or a quasi-score function; and the second step is to search for a set of parameters such that the corresponding simulated data sample maximizes the criteria function chosen in the step one. They call it the efficient method of moment (EMM). The quantile GARCH model is very fast to simulate by design thus making EMM an effective method to apply.
Let AR(3) model be the mean equation of Quantile-GARCH(1,1). Using the EMM estimation method, we obtain the following model: Adopting equation (6), we get the estimation value of VaR at confidence level 99% as the result in Table 3 . 
